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EFFECTSOFDESIGNDETAILSONTP3FWTIGUBSTRENGTH

OF 355-T6

ByM.

SAND-CASTAWMINUMALLOY

HoltandI.D.Eaton

Staticandfatiguetestsweremadeon-355-T6sand-castplate-type
aluminum-alloyspecimensincorporatingholes,bosses,andribs.

Inthestaticteststhetensilestrengthoftheplainplate-type
specimenagreedwithin3 percentwiththestrengthofseparatelycast
testbars. Intermsoftheaveragestressontheminimumnetsection
of onespecimenofeachtype,allthedesigndetailsstudiedreduced
thestatic’strengthsoftheplate-typespecimens.Thei’eductionsranged
from4650to9000psior13to 26percent.

Ofthedesigndetailsstudied,theunreinforcedholewasthemost
effectivestress-raiserforfatiguelivesfrom10,000to 25,000,000cycles.
The’unreinforcedholeinthesand-castspecimenwasnotso seven in
reducingthefatiguestrengthasa similarholeinwrought17S-Tk,
27s-T6,53s-T6,or14s-T6pkte.

Thefracturesofboththestaticandfatiguespecimenswitha boss
orribweregenerallyincrosssectiohscloseto theedgeoftheboss
orrib.

II?TRODUCTION

Theeffectsofsurfaceconditions,internalporosity,blowholes,
dfossinclusions,andsoforthonthefatiguestrengthofaluminum-alloy
sandcastingshavebeeninvestigatedattheAluminumResearchLabora-
toriesoftheAluminumCompanyoflmericausingplate-typespecimensof
355-T6alloy.(Seereference1.) In a comparisonofresultsoftests
of specimenscontainingtheabovedefectswithresultsoftestsof
similarspecimenscontainingno intentionaldefects,itwasfoundthat
thedefectsstudieddidnotcauselossesofstrengthinproportionto
theirsupposedimportance.Thespecimenscontainingexcessiveporosity
hadfatiguestrengthswithin10percentoftheaveragefornormally
soundspecimens.
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Inadditiontotheforegoinginvestigationa similarinvestigation
hasbeenmadeoftheeffectsofdesigndetailsonthefatiguestrength
of355-T6sand-castaluminumalloyusingthesamegeneraltypeofspeci-
men. Afterconsiderationofthetypesofdesigndetailsencounteredin
practiceseveraltypeswereselectedforthisinvestigationas follows:
Unreinforcedholes,bosseswithandwithoutholes,andribs.Theeffect
of changingfilletradiionbosseswasincluded.

Theobjectofthisinvestigationwasto studytheeffectsofdesign
detailssuchas open-holesandreinforcementsuponthestaticandfati~e
strengthsof355-T6aluminum-alloysand-castspecimens.Thereinforce-
mentsincludebosses,withandwithoutholes,andribs.A comparison
willbe @e oftheeffectsofthesedesigndetailswiththeeffectsof
norml casting

Thiswork
madeavailable
interest.

defects.

wasdoneby theAluminumCompanyofAmericaandhasbeen
to theNACAforpublicationbecauseofitsgeneral

MATERIALANDSPEcumNs

Allofthespecimensusedinthisinvestigationwerecastin
Clevelandinaccomiancewitha designsuggestedbyMr. R.L. Templin.
ThecastingswerepreparedfortestintheMachineShopoftheAluminum
ResearchLaboratories,NewKensington,Pennsylvania.The.?chanical
propertiesshownintableI weredeterminedatClevelandonseparately
casttestbars. Thepropertiesare,in general,quiteuniformandin
agreementwithFederalSpecificationQQ-A-601,Class10. Thespecimens
wereradiographerinCleveland,andonlythosefoundtobe generally
soundweresubmittedfortest,therebyeliminatinga possiblesource
variationinthespecimens.

Certaindesigndetailswerestudiedby mdi~g a basicplate-

typepattern$$ incheswideas indicatedh figure1. Mfiffcatfons

of

weremadeby a&ingbosseswithfillets’ofrathershortandratherlong
radii,by addingribs,andin certainspecimensby drillingholes.In
thetestsection,thethichessvarieduniformlytoa minimumof1/4inch
at thecenter.Thesectionofminimumcross-sectionalareawasthere-
forenotattiecenterofthevarioustypesof specimenswithbosses
andribs.

A finishedtestspecimenoftheplaintypeis showninfigure2.
Thethickenedendswerefinishedby machiningtida lightmachiningcut
wastskenontheedges.Thefacesofthetestsectionwereleftwith
as-castsurface.Inthecaseofspecimenswithbossesandribs,the

d

_.—— .__—--—.——.—



NACATN 2394
~

topsoftheprojectionsweremachinedflatandPamlleltotheaxisof
thespecimen.Thespecimensoftype1 werecastwitha l/8-inch-high
bossoneachface.Thisbosswasmachinedoffevenwiththesurrounding
surfaceandthena holewasdrilledinthecenterofthemachinedarea
andreamedto l-inchdiameter.Thustherimoftheholehadmachined
surfaces.Thespecimensoftypes2Aand3Aweresimplytypes2 and3,
respectively,witha holedrilledat thecenterofthebossandreamed
to l-inchdiameter.

PROCEDURE

Bothstaticandfatiguetestsweremadeonspecimensofthetypes
shownin figure1.

Thestatictestsweretie inanhwlertiniversaltestingmchinel
ofthehydraulictypehavinga mximumcapacityof300,000pounds.The
testsetupis shownin figure3. A strainsurveywas-madeontheplain-
ty-pespecimento checktheuniformityofstressacrossthesection.
SR-4typeA-1electric-resistancewirestraingagesweremountednear
eachedgeandatthecenterofeachfaceofthespecimen.Thesix
valuesofmeasuredstrainwerewithin8 percentoftheaveragevalue.
Thedistributionofstressacrossthespecimenwasquiteuniformbut
therewassomebendingofthespecimennormalto theplaneoftheplate.

Themajorityofthefatiguetestsweremde inunits7 and8 of
theAluminumResearchLaboratoriesStructuralFatigueTestingMachines
shownintheforegroundof.figure4 andintheclose-upoffigure5
(reference2). Withtheadaptersshownin figure5 thecapacityof
thesemachinesis40,000pounds.tiedesiredtestconditionsforthese
testswereobtainedby: (1)Adjustmentofthecrankdisplacementat
theendoftheloadingbeamto obtainthedesiredloadmnge and
(2)adjustmentoftheturnbuckleatthecmnk endoftheloadingbeam
topositionthedesiredrangefromzerotoa maximumintension(stress
ratioequalto zero).Thespecimenwassubjectedto thedesiredtest
conditionsforapproximately3000cycles,readjustedtothedesired
conditionsifnecessary,andthetestwascontinueduntilthespecimen
hadfailedorhadcompleted25,000,000ormorecyclesofstresswithout
failure.Whenfailureoccurredthemchinewasstoppedby an automatic
cut-offswitchwhichhasbeenfoundsufficientlysensitivethata change
inloadoflessthan600poundswill.stopthemachine.Thenumberof
cyclesofloadingwasdeterminedby a cyclecounterwhichindicated
each100cyclesofmchineoperation.

%ype 150,SZBDASerialNo.5254.PeriWc calibrationofthis
machineindicatesthattheerrorinl~d readingislessthan1 percent
throughouttherange.

- — . - .— . — -——— .—— —..—.——
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A stresssurveyona plain-typespecimenusingHuggenberger
Tensometersindicat~thatvariationofstressoverthecentralsection
wasnotmorethan6 percentfromtheaverageunderfatigueloadingcon-
ditions.Apparentlya smallamountofbendingispresentin spiteof
thefactthattheatiliaryplatefulcraontheadapters’arecarefully
alined‘withtheaxisofthespecimen.

A fewspecimenswerefatigue-testedat loadsgreaterthan
40,000poundsintheAmslerUniversalTestingMachineusingthefixtures

.previouslydescribedforthestatictests.Thespecimensweresub-
jectedtoa stresscyclefromzerotoa maximumintensionby the
operatorofthemachine.Inviewofthetimeconsumedintestingthe
specimensinthismanner,thetestsweretiscont~uedmen thesPecimen
hadeitherfailedorwithstood.approximately1000cyclesofstresswith-
outfailure.

RESULTS

Thetensilepropertiesofthecastingsasdeterminedby thetests
ontheseparatelycasttestbarsaregivenintableI. Althoughthe
specimenswerenotallmadeat thesametime,thetensilestrengths
agreeverywell. Thetensilepropertiesconformto therequirements
ofFederalSpecificationQQ-A-601,Class10,and,ingeneralagreewith
thefollowingtypicalvalues(table21,reference3):

Tensilestrength,psi. . . . . . . . . . . . . . . . . . . . . 35,000
Yieldstrength(offset,0.2-percent),psi. . . . . . . . . . . 25,000
Elongationin2inches,percent. . . . . . . . . . . . . . . . . 3.0

., Thestatictensilestrengthsofthecastplate-typespecimensare
givenintableII. Thesestrengthsarebasedonthenetareaofa
rectangularcrosssectionwhich,inthecaseoftypes2 to 6 inclusive,
wastakenattheedgeofthebossorrib. As seen.intheillustration
of staticfmctures,figure6,thes~ecimenswitha bossorribfailed
approximatelyat thissection.Itwillbe seenthatthestrengthsof
theplain-t~ecastspecimenandtheseparatelycasttestbarsagree
withinabout3 percent.Stress-concentrationfactors,as represented
by theratiosofthestaticstrengthsoftheseparatelycasttestbars
tothoseoftheplate-twespecimenswithbossesandribs,rangeas
highas1.30.

TheresultsoftheindividualfatiguetestsaregivenintableIII
andfigure7. The
It isevidentthat
type,type3A,and

resultsofallthetestsareplottedin figure7(a).
the’scatterofresultsinthetestsfortheplain-
ty-pe5 specimensapproachesorequalsinmagnitude

.
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thedifferencesin fatiguestrengthsbetweenspecimentypes.Therefore,
thereis indicatedonthisplota bandofscatterwhichappearstobe
inherentwithinthematerial.

Theresultsoftestsonplain-t~eandtype1 specimensaresuper-
imposedonthescatterbandsinfigure7(b).It isevidentfromthe
curvesthat,withtheexceptionofthestaticpoint,thesetypesdeter-
minethelimitsofthescatterbandobtainedinthisinvestigation.
Theeffectsoftheholeinreducingthefatiguestrengthcanbe seen
fromthefollowingtabulation,theratiobeingconsideredthefatigue
strengthreductionfactor.

Fatiguestrength(psi)andfatiguestrength

Specimentype
reductionfactorat -

105cycles 2 x 106cycles 107cycles

Plain 18,500 8,900 7,650

Type1 13,650 6,900 5,600

Ratio= Plain 1.4 1.3 1.4
Type1

In tableIVtheaboveresultsarecomparedwithsimilarresultsfrom
wroughtproducts.Easedonresultsat 105,2 x 106,and107cycles,
theaveragefatiguestrengthreductionfactorsfor14S-T6,17S-Tk,27S-T6j
and53s-T6are2.4,2.5to 3.0,2.2,and1.8,respectively,compared
with1.4forcast355-T6alloy.Itappears,therefore,thatthe
strength-reducingeffectsofan openhole@ a platearenotsosevere
ina castingas inwroughtmterial. Ontheotherhand,thefatigue
strengthsof14-S-T6,17S-T4,27s-T6,and53S-T6withopenholesare
greaterthanthatof355-T6.

Theresultsoftestsontypes2 and2A,3 and3A,and5 and6 are
presentedinf%ures7(c),7(d)jand7(e),respectively,inwhichthe
datapointsandaveragecurvesforthevariousspecimens-aresuper-
imposedon’thescatterbands.Inviewoftheinherentscatterof
fatigueresultsfoundinthesetestdatathereappearstobe no signifi-
cantdifferencebetweenanyoftheresultingcurves..

TheresultsofthesefatiguetestsaresummarizedintableV.
Basedontheaveragecurvesforeachtypeofspecimen,theresults,as
tabulated,indicatethattheplain-typespecimenhasthehighestfatigue

. .— — .-.— _ ——.-— —- —..— —–. — -—
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strengthandthetype1 specimenhasthelowestfatiguestrengthofall
t~es tested.Includedinthistablearefatiguestrengthreduction
f~torsforeachtypeof specimenbasedonthefatiguestrengthsoftti .
plain-typespecimenasunity;however,thereisno apparenttrendto
thesefatiguestrengthreductionfac%ors.

Theresultsoftestsonplain-typespecimenswithas-castsurfaces
fromthepreviousinvesti~tionareplottedwiththescatterbandsof
thepresentinvestigationinfigure8. Thisplotshowsthata narrower
scatterbandwasobtainedinthepreviousinvestigationthaninthis
investigation.Referringto figures7(b),7(e),and8, it isevident
thatthescatterofresultsfortheplain-typespecimensofthepresent
investigationexceedsthescatterforthepreviousinvestigationand
thatthefatiguestrengthsofthetype1 andtype5 spechensarein
generallowerthantheresultsofthepre~ous~vestigation~at least.
withinthem.ngeofcyclescoveredtherein.

Photographsofty@icalfatiguefracturesareshownin fi&ures9,
10,and11whilelesstypicalfailuresareillustratedin figures12
through17. Thepathsofthefracturesshownin figures9,10,and11
arequitesimilartothoseshowninfigure6 forthestaticspecimens.
It shouldbenoti~edthatthefmcturesinthespecimenswitha rein-
forcedholepassednearthe.edgeofthebossand+otthroughthehole.
Justhowmuchreinforcementis requiredtoaccomplishthiswasnot
determinedby thesetests.Thefractureofthespecimenwiththe
unreinforcedholepassedthroughthehole>aswo~d be e~ected.

SUMMARYOFRESULTS

Fromtheforegoingdataanddiscussionofthestaticandfatigue
testson355-T6sand-castplate-typealuminum-alloyspecimensincorpo-
ratingholes,bosses,andribs,thefollowingstatementsseemjustified:

1.Themechanicalpropertiesofthecastingstestedconfomto
FederalSpecificationQQ-A-601,Class10,andarein generalagreement
withpublishedtypicalvalues.

2. Inthestaticteststhetensilestrengthoftheplainplate-
typespecimenagreedwithin3 percentwiththestrengthof separately
casttestbars.

3. In termsoftheaveragestressontheminimumnetsectionof
onespecimenofeachtype,allthedesigndetailsstudiedreducedthe
staticstrengthsoftheplate-typespecimens.Thereductionsranged
from46n to9000psior13to 26perc~t.

.

.
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4.Ofthedesigndetailsstudied,theunreinforcedholewasthe
mosteffectivestress-raiserforfatiguelivesfrom10,000to
25,000,000cycles.Withinthisrangeofcyclesthetwocurves,one
forplain-typespecimensandtheotherforspecimenswiththeunrein-
forcedhole,representthetwolimitsoffatiguestrengthsthatmight
be expectedwith355-T6sand-castaluminumwithanyoralldesign
detailsstudied.

5.Theunreinforcedholeinthesand-castspecimenwasnotso
severeinreducingthefatiguestrengthasa similarholeinwrought
17S-T4,27s-T6,53s-T6,or14s-T6plate.

6. Thefracturesofboththestaticandfatiguespecimen?witha
bossorribweregenerallyoncrosssectionsclosetotheedgeofthe
bossorrib. Therewereno fracturesthroughthereinforcedholesof
types2Aand3A.

AluminumResearchLaboratories
AluminumCompanyofAmerica

NewKensington,Pa.,January1-1,19!50
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clp4u 36,&J
@Mmuy e-

27,m 3:0 81 OanemllyBti

cl@zB 36,w 23,4m 3.9 %
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Plain

Unreinforcedhole

Bees with I-arm fillet

* tyw 2 wfti hole In boeE

Boss with mml.1.fillet

as type 3 withhole In bom

Transverserib

Longitudinalrib

lAyerngeEfromtable I..

Plate-t~e
epeclren

Jlttit,
lcd
(lb)

62,000

45,31M

59,m

59,m

%, 200

m,cm

35,m

Q,lcfl

a,om

23,700

30,000

30,57J

27,16C0

26,EW0

renEil.e
3trengUl
(pal)

36,m

36,403

36,900

36,~0

36,3cKI

36,3@3

35,~

34,100

Separatelytest test bar
(1)

YLeldstrength
:0.Zperctmt off.set~

(pal)

:lc!ngatior
i.n2iIl.
(percent)

3,0

2,0

3.0

3,0

3.4

3.4

2.8

k.o

stluss-
Oncentl’atio
factor
(3)

1.03

l.=

1.27

1.s

1.21

1.19

1.27

1.30

‘Weed m net area of rectwI@@? cross secticm;for types 2 to 6 inclusive,flectionteken at edge of
boss or rib.

%trees-concentmthn factor eqa ratio of tensile strengthof e-qxmatelycast test Mm to that
of the plate-t~e specimen,
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Spximm m tene.ile Eltl-em H- CUCYCI.W Im8tilmoffdlure

(psi) to failure

C-M35-H Plain y,2YJ static, ~ ‘==-
C-WR Plain 0to18,3#3 143,303 ~ C*
c-lx&A Plain ota14,89 137,m 3/4in.frmlCenter
C--B Plain oto 9,8% 1,749,100 lin.francauter
GWD Plain ob 8,9&I 677,3@J 7/8in.fromcedar
C--F Plain oto 7,31.O 21,m, m liofdlnreJremvd

c-l@l-A 1 a,Km static ~ =*
C-@kB 1 0-&m,m ~ ‘==*
c-1.ywF 1 0to14,SQ3 ~% Thrm@center
C-13@&H 1 0to12,40’2 191,4c0 ~ -*
G@!@3 1 0to1.0,363 405,m
C-l@&c 1

Tbmw#‘=edQr;irregular
Ota 8,3oo l,038,m lhru@Icenter

G138h-D 1 0to 5,980 4,045,600 ~~ ~
G@!&-E 1 0ta 5,010 71,537,* Ho failure; m

G17’04-G2 2 ~,m titic Abcvehas atdnimmsectim
G170kC-5 2 % to27,293
G17C4-A-5 2 0ta17,CW %0,2 RIxlnrafaild;mdmenremmd
G171kA-k 2 0taI.Z,Too Abovebcmaatdnimmaecti.m
C-1704-C-4 2 0‘CO9,* 8~i% Abovehose.j irrebul.ar
G17M-A-3 2 0 t- 8,570 825,mo AbmmbMB atIaidmEnmctilm
c-1704-B-6 2 Ot. a,lw 2,dl,m BelOvbomatXddmlMSectia
Gl@+Gl 2. 0to 6,9E0 ‘x,w,m Ho mull-e; removed

Gl@l-2-8 A a9,7w static Bduu-S atd.nlmmsection
G177)4-B-7 2A % toZ7,2W %’1
C-17C4-G3 a oto15,310 m,m Topof reduced section; irre@l.e.r
Gl@I-B-k 2A otoll,4&l 499,m Ah bmaat~. BOCtiCXl

G1’j’Oh-A-l 2A oto 7,970 2,W3,m Helmbmoatdnimmaectim
G1704-A-2 2A o b 6,970 4,462,9X BdawIMJ8EatElnimmBedim
Glp4-A-8 2A Ota 6,MxJ V,&16,~ Aboveha; irre@ar
G1704-A-6 2A oto 5,740 u,137,~ Above beam at minimm aectim

GeB6 3 30,1X0 201tic Pdgbt belw bum
G15!32-X-2 3 % to23,9X %’2
c-15Qc-6 3 % to25,9X 1,052 Rightk.lwtia
G158M!-3 3 0toX3,7X 17,m FightbelovhaB
G1592-D-2 3 0to14,-(W “ 136,9IxI IugtLtbelowbm6
G@2-D-8 3 0ta 9,840 933,W FightalMJYeWE
GmS 3 0to 7,W0 2,63$@o Rightalxmeboas
G15&W-5 3 0 to 6,7cu 63,814,$xI0Ho failure; rammed

G1%2-X-1 3 30,5X static I&#&alwveboe.a ,
G1592-E2 3A w b 23,800 %1
G1X2-B-5 3A ota17,7tKl 2a,lca TOPofrudmedaecticaqimesdm
G1X2-B-8 3A otoV,m 224,200 l?h. a~e ks~;*X

C!-153ZW-2 3A o% 14,SW ‘&52,4ul Eightbelowbom
G1592-W3 3A oto1.2,CXM 316,coo FSgbtaboveboss
Gl~B-k 3A ota 7,!XU 1,774,100 Atdgeinlineklovboss
G1732-E7 3A O_tO6,0xJ 134,627,- H0faUure3rammd

G2334-7 5 q,633 static 1/2in.klovrib
G233k2 5 0toti,m 133,mo + in..tirib, irre@ar

G2334-3 5 0talz!,m 4T6,4c0 IU@ belwrib
G2334-4 5 0ta 8,95o 3,174,400 Hlgbtkduwrib
G233h-1 5 0to 7,8ko 882,* . H= -j I/2in.abovefib

G2339-!5 5 0to7>8W 1,XE,2JX $ in.bd.ovrib
G1962-B-1 5 0 to 6,780 2,333,103 Topof rdnced mcticm

G2334-6 5 0to 6,480 4,665,m ~ in.bekwrib;irresular
G23~ 5 0ta 5,930 95,733,~ rlo failure; remved

G2T7$M-1 6 static Rightbelowrib
G2T&B-k 6 % to2,% %,W3 Ho failure; I’emvea

G2779-B-3 6 0 tols,m n-g,&o Rightaboverib
c-2-771-l 6 0toU,s=xl 536,~ F&gbtkluwrib
G2779&2 6 0ta 9,220 1,$)22,m At@&e,ri@taboverib;irregdar
G2771-5 6 0to 7,7W 4,083,030 Rightd-merib
G2771-7 6 0t.a6,8P 69,m, m HO ~J rWIKJVd

-—

%ti instatic testingD=daf.M.
%0 tisiblefdlnre intintsectJan.
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COMPARISON OFFKTI(3UESTKENGTHSOFPLATE-TWESPECIMENSOFWROUGHTMllCAST

MMWUALS WI!CHANDWITHOIJTOPEN HOIE,MSEDONAVEIWECUHVES

[
stressratio= 1Minimumstress o=

MsximMlstress

Plate
Tensilestressat failure(psi)at -

Descripthnof
material E

1~ cycles 2 x 106cycle8 107cycles
Specimn

Wf3-T6 ox
%4S-T6 Gx

46,7(X) P,30-0 27,@ Plainplate
18,7m 12,900 n,&lo 41/64-in.-dim.hole

C17S-T4ox d43,m
C17S-T4o

32,@o Plainplate
33,800 28,m 2E Plal.nplate

C17S-T4GandGX 17,600 9,900 9,800 21/32-in.-diam.hole
b~s-~ o 33,000 22,Soo ----------
b27s-T6

Plainplate
GsadGX 15,m 11,000 10,.Wo 21/32-in.-diem.hole

b53&T6 o 27,zao 23,w ----------Plainplate
%3S-T6 GandGX 16,yIo 10,700. lo,m‘ ~/32-fi.-aim.hole

355-T6Plain 18,yo 8,~ 7,650 Plainplate
335-T61 13,650 6,900 5,@o l-in.-diam.hole;

machinedrim

Fatiguestrengthreductionfactors
(e)

Platematerial

Cycles 14S-T6 17S-T4 17S-T4 27s-T6
(f)

53S-T6 355-M
(g)

1$ 2.5 2.5 1.9 2.2 L 6 1.4
2 x 106 2.5 3.3 2.8 2.1 2.1 1.3
107 2.3 3.2 2.7 --- --- 1.4

Av. 2.4 3.0 2.5 2.2 1.8 1.4

%ype O, solid plate,minimumsection@ by1/4in.;

TypeOX, solidphte, minimum~ection$ by,l/kin.,platefolcranwhinedin
specimentoreducebending;

,. TypeG, drilledhole,testsection2by 7 by 1/4in.;
TypeGX,drilledhole,testsection9by$~by1/4in.
unpublishedresults.
C~@r.S fr~ reference4 plus
‘Fromextrapolatedcurve.
‘%atiooffatiguestrengthsof
fEQsedonfatiguestrengthsof
g~sed onfatiguestre@hS Of

.

morerecenttestresults.

BO=d todrilledspecimens.
typeOX specimens.
typeo specimens.
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TABLEV

SUMMARYOF TESTRESULT%MSHD ON AVERkB

IWEES,AEDIU3390NTEBSTREWE OF

specinh3.1

main Ill
l?ypel- 10-+-
NI+l?ype2 +

rype2A

%0
+

‘Y?W3

+0
@-

my

}0
-@

10

YPe5 -

9pe6

10

3

CURVES-EFFECTOFHOLES,

35%% a CASTII?GS
—

[
stressratio=Minimmstress.0

Maxinwlstress I
statictest results

1

ELtimltelot
(lb)

62,000

45,300

59,7’W

59,W

59,200

54,100

60,~

&J,700

35,~

%),loo(l.a)

Zg,ooo(l.a)

23,703(1.23)

30,000(1.17)

30,5m(l.15)

27,*(1.27)

26,zc0(L34)

NACA TN 2sgk

.

Tensilefatiguestrength(PHI)at-

105cycles

L8,500

L3,650(1.35:

L5,8x(1.17:

!6,050(1.15]

.4,300(1.a)

7,3m(l.07)

3,450(1.00)

7,’EQ(l.04)

6! x 10 Cych

8,9CCI

6,900(1.@)

8,300(1.07)

6,2%)(1.08)

7,9 X(1.M)

95dLla

‘,OCO(l.27)

,m(l.ol)

107cyclel

6>%

,@o(l.36~

,OX(l.0!3]

j2CO(L23)

,Ooo(l.og)

@o(l.16)

100(1.25)

200(1.06)

,.

~i~&resentstress-concentrationorfatiguestren@hreduction
factorsbasedonatre@hsof*-* 6peciInen.

.

,

—.— —
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Figure l.-Plate-typ sp=eoinmnsproduced by sand-cast@ for stuc& of
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(a) All tests.

Figure7.-Resultsoffatiguetestson355-T6

Stressratio= EbrlaOmstress
MaXhnumstress

sand-cast specimens.
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(b) Tests on plain-type and type 1 speckns.
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Figure 7.- Continued.
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Figure7.-Continued.
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Figura 10.- Typical fatigue fracture inty-pel specimen.
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Figure 12.- Fracture in plain apeclmen 1 inch from minimm section,
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Figure13.- I?ailureh type2A s~cimennearendofreducedsection.
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Figure 16.- Failure In type ~ epeclmen. Top of reduced gection.
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